Energies of antinodal gap ∆ * , nodal gap ∆ N , and arc-endpoint gap ∆ arc are marked by red, blue, and green triangles on the right axes, respectively.
Supplementary Note 1
We have also observed the directional profiles of the pseudogap in the normal state at a temperature about 10 K higher than T c for each doping level. Following a conventional way 33 , we have determined the endpoint of "Fermi arc" from the peak splitting in the symmetrized EDC, as shown in Supplementary Figure S2a-d . It can be seen from Supplementary Figure S2 that the Fermi arc shrinks towards the nodal point as hole concentration p decreases. The Fermi-arc length from the present study is approximately linear in p, as shown in the inset of Fig. 3j . This behavior is consistent with those seen in previous reports on Bi2212 15, 37, 38 and that from a systematic study on La 2−x Sr x CuO 4 33 . The pseudogap and superconducting-gap profiles are shown together in Supplementary Figure S2e -h. The arc-endpoint gap 2∆ arc appears to be smaller than 4.3k B T c for underdoped Bi2212. Nevertheless, we admit large uncertainty in the experimental arc length, because of the intrinsic broadness of the spectral peaks above T c . Thus, the error bars in Fig. 4b,c are longer for the arc-endpoint gap ∆ arc than for the nodal and antinodal gaps, ∆ N and ∆ * . 
